i*JUMEfllCAL FILE 



(19) Sn (11) 1836876 (13) A3 
(51) 5 E21C 41/18. E 21 B 43/295 

Union of Soviet Socialist Republics 

USSR State Committee for Patents (Gospatent USSR) 

(12) DESCRIPTION OF I^^v"E^^^ON 

to patent certificate 



(21) 4897079/03 

(22) 1229.90 

(46) 12.30.94. Bill No. 24 

(71) A. A. Skochinsky Mining Institute 

(72) A.V, Iliusha, D-D. CHa2ov, N.G. Kaitavy, Yu. N. Malyshev. NJL. Razunmiak 

(73) Combined Scicntific-Tecimical Association for Subterranean Electricity Prtiduction 
Procedures and Tedinotogy Development. 

(56) USSR Patent No- 941587, CI E 21B 43/295, 1982 
USA Patent No, 299/2, 1978 

USSR Patent No. 1560735, Q. E 21B 43/295, 1990. 
(54) A IWETHOD FOR COAL BED PROCESSING AND THE EQUIPMENT FOR ITS 
IMPLEMENTATION 

(57) Utilization: This invention deals with die mining industry, and may be utilized with 
subsurface and with open development of coal deposits. The essence of die invention: 
the coa] beds are processed by columns or dirough holes by combustion and gasification 
of coal inside the bed, with the properly purified and electiDchcmically processed 
products of gasification being converted into elecoiciTy by means of a fael cell battery; 
the oxidation product of hydrogen - one of the main components of the fuel mixture (the 
coal gasification product)- namely water, is convened within the waste-heat boiler into 
steam by aftcibuming of residual fuel, remaining after processing in the fuel cell battery; 
this steam, together with the inert carbon dioxide - produced by oxidation of the caifeon 
monoxide of the fuel mix - is fed into the combustion zone, of the coal within the bed, 
and the regenerated hydrogen and carbon monoxide are aging fed to the fuel cell battery, 
2 pages, 3 claims. 2 illustrations. 



This inveation deals with the rmnin, indus^, and my be .tilized wi± subsurface and 

with open development of coal deposats. decreased levels of environmental 

Purpose of this invention - lower Pr°«ssmg costs and aeoe^ components 
contamin^on by lowering the emission ot mert carbon dioxxde and other 

into the atmosphere. „rnre«inff technology by columns, where: 1, 2 - 

Eg. 1 shows the proposed coal bed P'°^s^mSte^o gy ^ 

preparato^ mine openings (drifts and ^J^j^^f^^'l^f 6- seo^g (isolating) 

Scut, exit tiench, etc^; 4 - ^^.^.^'^'^ f^^""^"^^^^ ^baust^ommutator 
^alls; 7. 8 - input and output gas piping; ^ J^P^P^^^^ processing of the fuel 
device; U - blower fan; 12 - apparatus for p^^mx^ ^"^fZ^^ tSe proposed coal bed 

13 - fuel cell battery; 14 - 'i^^ ^^^^^^.^^^^^^^ ugh one mine opening (drift. . 

The proposed coal bed processing technology is carried out in the following manner. 

Hxample 1. Suppose .e need to ^^^l^^^^^ ^^^^^^ 
mine openings 1 and 2 and one mam xmne "^"^^.^.^^ZZSi^y 10-15 m) between 
I welk 4 drined into the bed at predet^ te^'^iS el^^tions of the coal bed, 
S^SSirSTl^^- ^^^^^^^ e are install, to isolate the 

coal bed (Fig. !)• 

Perforated well piping 5 is i^^^^f ,^Tai7f Ld t^^^ 
and 2 where they are connected to the mput ^d °"^P?^S^ P'F^„^gi to pipes 7 and 8 in 

^ 9, accordi^y. On ^^J' ^^gS^^n^^^^^^^ 

^SrrSiSrr^^^^^^ connected to ^ steam piping . 

T^e smoke e^aust-commuwor device 10, bU^^^ 
purification and j^cessing of the mixl2,^d ^ 3, ,1,^,, fan 1 1, 

L installed at the mail nune openmg 3. "^.^^'^^^^^^^ 12 are comiccted to the 

3„d apparatus f°'^P«^,^^f ^^^^^^sTu^ur^^^^^ to the input of the ftjel ceU 
smoke exhaust-commutator device 10 and «s ^^^^ ^ combustion chamber and 
battery 13. TUc output of die fuel cell batt«y 13 Ji 9 ^ne of the inputs of tiie 

inpuTof^ewaste-heotboiler H^g-e^^^^/^^ After installing the majr. 
smoke exhaust-commutaior device 10 by some means from the 

equipment on a P-f^^^^r^a^ fS^^^^^^ aS^gasification thrc^ pipmg 7 

side of drift 1 and blower 11 ^'^PPjf^^J"^^^^^^ device 10 exhausts (removes) through 

to tiie even wells 4, while the smoke exhans«°^r;;' ^Lq^ monoxide (CO) and hi-drogcn 
the odd wells the coal gasification ^^l^^^^^'^^^li filler compounds (carbon 
(H,J, as the main combustible components, and a certam araoun 

doxide, nitrogen, etc.) 



^3 fuel ^ is fed to app^- p.H^^^^^ 
and thereafter to the fuel ceE battery 13 where ^ lesidual fael mixmre 

electrochernical means into electncity that is ^^PP^.«^J^^^^^ .h^mbcr and the steam 

and water from the fuel cell battery 13 are 'J^^^'^J'^^'^Zs^ of the fuel mixture 
generator, respectively, of the wastcheat '^"^^^^^'jXf^oS coinbastioT. chamber, 
produces steaii. Tlien. the gaseous exhaust of &ew^f generator, and also 
Ltaining mainly inert carbon dioxide ^^-^'^"^^^"^^^^^^ are again 

the carbon dioxide generated in the fiiel f ?!^^^>|^-S^e bed, where the inert 
fed to the active (high-temperature) zone of ^^^^.g^^^f^^^^ the water vapor is 
carbon dioxide is reduced by coal to combus^le feom the steam 

endothermically decomposed mto ^y^'rr^°^^.^^^Z^Z 5 into the coal 
genaator is supplied through steam FP^ng 9 and is fed by 4e ^^"f^J"^^^^^ Considering 
Sdation (combustion) zone of those wells that are at ^s me m a^^^y mo 
that the outlet of the waste-heat S^," ^^^^ « is evident ^ the 

of the smoke exhaust-cotmnutator device 10 ^^^"^^ "L^ rather is fed together with 
inert carbon dioxide is not emitted, as usual, mto the aflnospher^, but tatner 

the air supply into the coal ga^ation zone f^°f production of electricity by 

I^Lefore. as tl^\-^^!^.^f ^^^^^^^ of the fod mixture 

electrochemical means by utihzmg the ftid '^^^^'^ 'i.'^^ the coal gasification rone, 
(carbon monoxide and hydrogen) arc continuously process also 

Ue improving the efndency of cod un^— ,1^,3 of 

solves an even more important prob em, ^!^^l^^^^-^,^^^^o^i^ertishy^ 

producing elec^cal ^^^^T'^Zl lt^^^-^' ^"^'^ 
process practicaHy ebminated. To assure ^^^^'"^"^^ of the fuel nuxture 

^cation in the pillars between wells fod mixture component 

^ents, the supply of air and Jeexhaust of ^cod^^^^ ^^^^^ ^ 

regeneration products are switched as processed, they are 

hi of the smote exhaust^ommutator device 10. ^ J^^J^^^ys ^ put into operation, 
disconnected from pipes 7 and 8 and ^.^^^^^v ^'^^I^f equipmenl by the 
The total number of wells in opeianon is detenmned by the capaaty o «i f 

required energy ou^ut, etc. 

Examples Suppose we need to p.o.s a.a^^^^^^^ 
niine opening 2 (drift, adit, or other^Mbrated pipes 

drilled from opening 2 into the bed at a «^^^; J^^^^ding beyond drift 2, is 
(5) are inserted into wells 4, and the edge secuon of ^J^^^^'^^ gas piling 7 and 8 is 
LLoved and a sealing barrier C-H)^ . ^ed. ^-^^^Jg^^St^^^ at the 
installed along drift 2, and the same ^^^^ "^.^^ ^^^^ ^;^tc.hc3X boiler 14 
^wellopemng3. [J^'^^AS^g^^ 

combustion chamber and the outlet of its steam gcneimoi 
exhaust-commutator device 10. 



is suppM iffl^gh pipe 7 and pipe 8 is y^d to remove p^fication Sd 

inert carbon dioxide (CO^, and the steam from ty blower 1 1- 

smok. exhaust-^ommuraior device 10, which is dso suppU^by °YS,!Sn«Lture coal 
THercfore the spent components of the fuel -^^^^^^^^\^^^c.^oti.^o 
oxidation (combustion and gasification) zone withm the f ^^l^^^^^e is reduced by 
decomposition of water (steam) into hydrogen and ^^^^^^^'^^^ ^generated 

coal to carbon monoxide, i.e. the ^Pf ^^^^ ^nJ^^^'^ ^e^duSs of the 
(reduced). The regenerated products of the fuel ^^J"^'^^,^^^^ b^k to the fuel 
acnial coal gasification within the bed, are fed in the previous 

cell batterv 13, and the bed consumption process m all other aspects remams as m m p 



example. 



The proposed equipment for i-P^n-^^, *f 
processing includes perforated well pipmg 5. -°^'^'l^fj^'^^^, ^ oa^ut 
Sirough scaling (isolating) walls 6 with the nccessa^ '^t.^ proposed equipmem 

pinini?. 8 and steam piping 9, installed along the mine °P^«^SS^l-3^e Prop^^^^^ 
S^o Lludes tic smoke cxhaust-commutotor and the 

preUminaiy purification and processing of the fad mixture 12, fuel ceH battery 



wastc-heat boiler 14. 



THe perforated well piping 5 arc ^^^^^1^:^^^^:^^^ 
alternating manner and the latter a« connected to ^/^^^^^^^^ purification and 
which are comiected the blower fen 11 and ^P^^f JfbXHs^ TTie outlets of 
ntocessin- 12, the outout of which is fed to the inlet of the fuel ^^^/f^^^^ of the waste-hcal 
SS'Sl bkttery D are connected to the n =h^- t tA ^tVTl^e 

boiler 14, the outlets of which, in .urn, ^ "^^^^^j^^^yt of the latter 

inlet of the smofce exhaust-commutator 10 (Fig. 1), or simultaneously 

(Rg. 2)- 

The ope:.ta of tt« proposed eqmpment for coal bed 
above. »hile desaibing the applicanoa eianipte for the proposed technology (Examples 

2) and requires no further explanalioii- 

AS a whol. the proposed method ^or^al bed^c.^;^ ^1*4^^0^^^^ 
implementation provide an effective, oP«-tor-&^' ^.^SL d^^chScS conv^ion of coal 
ditat from the current state of the art. and based upon the ^^^^^^^^^^.^^ ^ fad 
gasification products and opon continuous regeneranon of the spent compon 



mixture into hydrogen and carbon monoxide directly within the coal deposit i.e. within the coal 
bed. 

CLAIMS 

I. A method for coal bed processing, including the uncovering and preparation of the coal 
beds by capital or sectional, subsurfece or open mixiiug, drilling of holes along the bed firom the 
preparatory openings, ignition of the coal bed, supplying air for coal _coinbustion and 
gasification in the presence of steam, and' die exhaust of the coal gasification products through 
piping installed in the wells along the bed, being different in that to decrease the operating costs 
and to improve the ecological cleanliness of the production by decreasing the emission of inert 
carbon dioxide and other hazardous components into the atmosphere, the in-bed coal 
gasification products are purified, the fuel mixture is prepared and. fed to the fuel cell battery, 
where the said mixmre is converted into electrical energy; the residual fuel and the carbon 
dioxide produced by oxidation of carbon monoxide, and the water produced by oxidation of the 
hydrogen in the fuel mixture arc fed accordingly to the combustion chamber for afterburning 
and to the waste-heat boiler's steam generator; tiie steam and the gaseous afterburning products 
of the residual fuel, containing carbon dioxide ace then fed from the waste-heat boUer through 
the piping in the well along the bed into the coal combustion zone, where hydrogen and carbon 
monoxide arc regenerated; the regenerated hydrogen and carbon monoxide, together with ttie 
coal gasification products are again returned to the fuel cell battery. 

2. A method according to Par. 1, being different in that the gaseous products from the 
waste-heat boiler's combustion chamber are fed together with the blown-in air for coal 
combustion and gasification firom the side of the pillars currently in process. 

3. A method according to Par. 1 and 2, being different in that, when a coal bed is 
processed in columnar fashion, the steam from the waste-heat boiler's steam generator is 
supplied into the coal coxnbusdon zone from tiie side of die consumed and de-gassed space, but 
when the bed processing is accomplished through holes, the steam is supplied together with the 
blown-in air the side of the pillars currently in process. 

4. A set of equipment for coal bed processing, including input and output gas piping, 
well piping, and a waste-heat boiler with a combustion chamber and steam generator, being 
different in that,^to decrease the operating costs and to improve the ecological cleanliness of the 
production by decreasing the emission of inert carbon dioxide and other hazardous components 
into the atmosphere, the installation is equipped with a fuel cell battery, an apparatus for 
pxeliminary purification and processing of the fuel mixture, and a ismoke exhaust-commutator; 
the fuel cell batteries are connected through the apparatus for preliminary purification and 
processing of the fuel mixture and the smoke exhaust-commutator to the input and ou^ut gas 
piping, and the oudets of the fuel cell batteries are connected to the waste-heat boiler's 
combustion chamber and steam generator, the output of which is either separated and suppEed 
accordingly to the inlet of the smoke exhaust-commutator device and the perforated well piping, 
or together to the inlets of the smoke exhaust-commutator device, while the blower fan is 
connected to one of the inlets of the smoke exhaust-commutator device. 
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